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The carrving capacity for trout in streams i tly reduced when channels or
stream banks ars altered by men¥s aotivities. In & y describing the relationships
between trout populations and cover, Boussu (1954} 48§v£§§ the number and the welight
of trout In sections of Trout Ureek by removing stream bank vegetation and undercut
banks, In develeping flood plain land, man often removes siream bank vegeiztion,
reconstructs stream banks with riprap or a dike, ox re~routes the stream into a new,
shortened channel. Most of these developments reduce the amount of cover avallahble
for trout.
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Whitney and Balley {19955) recorded that the number of catchable~sized trout {6
inches or larger} in a section of Flinmt Creek dropped from 69 the year befors rechane
neling by highway construction to six the feollowing vear. Boulders have been added ¢
the altered sectlon to try to repiace the shelter areas that were destreved. In 1962,
five ysars sfier rechamneling, %&itﬁeyi reported there were only one~third as many
trout in the study section.

Nelsen and Hill? found a 75 per cent decrease In the frout population in a ssoiion
of Rock Creek after it was rechanneled for flood conirol. They measured 17 miles of
stream channel altered as a result of the flood control project. Snags and fallen logs
were removed from the channel and stream bed gravel bulldezed into dikes that replaced
the natursl stream hank.

In 1961, Nelson and Blanchi® surveved the Little Big Horn Biver to measure the
amount of man-made channel %Et%z&iiﬁﬁﬁa They found that over half of this river had
its channels altered by man's activities. Twelve frout streams or rivers locatsd
throughout the state were surveved for man-made channel alterations in 1962. The
results of the 1961 survey and the 1962 survey on 12 streams are included in this
report.

The purpose of the siream channel alteratien inventory was tc messure the amount
of stream channel changed by man, the type of channel alteration, and the party
responsible for the alteration. For comparative purposes, standing crop estimates of
the fish peopulations were censused in both natural and zltered channels in the strsams
surveyed,

HETHODS

Aerial photographs (1 inch = 680 feet) were used to measure the eriginal length
of the stream channel. Channel alterastions visible on the photegraphs were inspected

lpersonal communication from Arthur M. Whitney, Highway 93 South, Missoula, Mon%.
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in the field, measured from the ghotographs with a map measure, and recorded on the
photes. Channel alferations not visible on the serial photes. or made after the pholoe-
graph flight date, were measured in the field with a steel tape and zrecordsd on the
photes.  In addition, all channel alterations were recorded on 2 fleld note form,

tueprints of construction projects adjacent %o rivers and sireams were obiained
from the Montana Highway Department and from railroad companies. The prints were
examined carefully and compared with the aerial photes to verlfy manemade strean
channel alterations. The blusprints were useful in determining if 2 cutoff meander
was natural or man-made and the party responsible for the alteration. Persenal
contacts with residents further verified manw-made alterstions.

Cld issue U. 5. Geological Survey guadrangle maps and U. 5. Forest Service maps
were used alse to verlfy man-made alterations. Onlv stream chamnel alterations that
were positively assessed as man-made were enumerated in this SULVEY,

The four types of man-nade alierztions measured were defined as follows:

(1} chs on is replacement of the natural meandering with a length
of man-made channel. The relocated channel has a flume-like appearancs,
without pools, deep holes, or undercut banks, T% is shorter and lacks the
well=defined aress of eresion and deposition asspociated with a meandering
stream.
Bi g Is placing materials other than stream bed rubble gdizzent 2o
the natural stream bank to prevent lateral erosion. Some of the more
common materials observed were car bodies, stumps or logs, large angular
rocks, and brush. These materials mav or may not be anchored.

Channsl ¢ 1s removal of materials occurring naturally within iths
stream channel such as fallen logs, stumps, or gravel and rubble.

king is using natural material from the stream bad to construct an
artificial siream bank.

2

P
Pud
gt

Stream channel alterations were grouped on the basis of activities: rallroad
construction, road constructlion, urban and industrial development, and agricuitural
activities. No attempt was made in this survey 1o evaluate whethar or net the
alteratlions were praventing latera! chamnel erosion,

Standing ¢rop estimates of the fish populations in the streams surveved wers
made by electrofishing 4,000 square feet areas of stream. Blocknets were placed at
the upstream and downstream boundaries delineating the aress of stream censused.
Two sections of equal area were censused for fish in each stream surveved: (1) z
natural mesndering stream channel and (2) a stream channel zlterad by man's activities.

RESULTS

3 of channal a) b+ The greatest loss of fishing water in the 13
streame inventorled resulted from man®s apparent unwillingness to allsow the strsams
to meander throughout their natural courses. Their total length was shortened by
68 miles when 137 miles of natural stream was re=routed into &9 miles of inferior,
man=made channel {Table 1). The man-made relocated channels were typically flume-
like in appesrance, without undercut banks or a well-defined pool=riffle complex:
found in a natural meandering stream.

One=thlird of the total length of the streams inventoried (250 of 748 miles) had bheen
altered from thelr natural conditien (Table 2). Four of the streams had more thah one—



The Lengih of Natural Meandering Stream Channel Lost, the

Length

of Relocated Stream Channel Heplacing the Hatural

Meandering Stresm Channel, and the Hesultlng Reduction in
Length of Stream Channel Measured In 13 Montana Sitreams

and Rivers

Miles of

Natural meandering
stream channal lost

Relocated stream channel
replacing natural meander=

Reduction in
stream length

ing stream channel {miles)

Little Big Heorn River 52.9 6.8 36.4
5t. Regls River 6.3 5.4 G.9
Hinemile Creek G.9 0.7 6,2
S&%g; Creel 3.6 2.0 1.6
Otter Creek 6.7 2.9 3.8
Bait Creek 8.6 7.2 1.4
Beaver Creek 3.5 2.0 1.5
West Gallatin River 4.4 4.1 0.3
Rocky Cresk 2.3 5.3 4,0
Big Hole River 17.3 4.4 12.9
Boulder Hiver 2.1 1.5 0.¢
Prickley Pear Cresk 19.2 16.0 3.2
Ashley Creek 2.8 1.4 1.4

Total 137.6 £9.4 68.2
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nalf of thelr length altered. ALl but one of the sireams had more that 20 per cent
of their length aliered by man®s activities.

Channel relocations accounted for 5% per cen® of the alierations in the sitreams
surveyed, The remalning alterations consisted of riprapping {26 per c@@%} éixiaﬁ {Eé
per cent}; and channel clearance (3 per cent). There were 1.987 individual alite rati
recorded in 768 miles of stream channsl inventorled, nearly three alterations per %%zeam
mile. The average length of a channel aliersiion was 6564 feet.

Th ties zesponsible. The pariy responsible for the channel alteration was
also determined and enumerated {(Table 3). More than one-half of ths alterations were
attributed to road and railroad construction, The majority of rallroad work was dens
§?§§r to 1920 while state, county, and federal road construction projects were mostly
9f & more recent oTourrence.

Agricultural activities accounted for over one~third of the channel altsrations.
The largest aumber of Individual alteratlons were enumersted in this catageorv. Urban
and industrial development accounted for the remaining channel changes.

Eish sta tizs. Table 4 lists the c@%ga*é%eﬂ% betwesn the flsh population

standing yr§§ statistics in the censused areas of natural and aliersd channels. In

the natural meandering channels, the total number of trout and whitefish made up nearly

two=thirds {62 per cent) of the giﬁﬁﬁiﬁg crop., In the altered channels, trout and

whitefish made up only ones=third igé @er cent) of the standing crop. There were over

5% times as many trout and nearly 10 times as many wnitefish censused in the natursl
channels g8 in the altered shﬁﬁﬁeis, Qix of the 13 streams that had treul & inches

or larger In their natural channels had no trout 6 inches or larger in thelr altered

thannels,

Comparing the total weight of 21l fish in the natural channmels to that of the
altered channels disclosed: (1) the total weight of all fish species was over 53
times greater in the natural channels; {(2) the total welght of wne treout and w%ii%g
fish combined was over 9 timss greatsr ln the natural channels: and {3] in each
stream, there was a greater total welight of fish in the natural channels,

CISCUSEION

Bconomically, 2 trout siieam can be considered as a2 selfesustalning, long femm
capital investment. McComnen™ reported that fishermen in Montana in 1960 spent
$36,300,000 pursuing thelr sport. This money can be thought of as the interest from
the capital investment, the fishing waters in the state. Bishop® reported that two-
thirds of Montana flshermen prefer to fish in streams or rivers. We can only
speculate on the deollar value of the stream irout fishery in the vear 2000 (U, S,
Department of Interior, 1962}, The loss of ithe fishing dollar to the economy, now or
in the future, would affect everyone in the state, including people whe do not fish,

The statewide sitresm channel alteratlen invenitory poinied oub that channel alter=
ations in trout streams and riversare abundant throughout the state, and altered

éyaﬁganaaﬁ Richard J. {E%éé} Economic lmportance of huntling and fiﬁ%iﬁg in
Mortana, Montana Fish and Game Report, Helena, Montena, 13 pp. {Multilith}.

égiz%@n Clintor G, {1959 Statewlds creel census.  Jeb Cempletion Repori,
Montana, DwJ Project Fed=R=8, Job III, 9 pp. {(Multilith).
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channels do not suppert n:arly as many game fish as do natural meandering channels,
Our capital investment principal decreases every time another section of stream
channel is altered.

Recently, channel alterations by road construction projecis have recelived
criticism by resource managers. Howaver, this inventory points ocut that railroad
constructions urban and industrial developmeni; and agricultural activities, in
addition to rpad construction projects, have altered many miles of streams. The
implications of the sffects of channel alteratlons for resource use have been sume
marized in Berrymen et. al. (1982},

Part of the money spent by man on flood plain development is from tax money.
For example, all the money spent on road construciion comes from the federal, stale,
or county tax doilar. The Agricultural Conservation Program of the Depariment of
Agriculture partly subsidizes channel alteration programs for flood control., These
programs are legal instruments, an integral part of the law of the land,

Legislstion is needed to protect cur trout streams from furtheyr channel disturb-
ances. The growing demand for sutdocr recreation is a nation-wide cause for immediste
concarn., The economic benefits of sport fishing te a community or stale are large and
justify the need for protective legislation. Unfortunately, 2 dellar value can not
be placed on the gnjoyment derived from fishing.

SUMBBRY

There ware 1,987 individuzsl alterations in the 768 miles of stream channel
inventoried. As a result of the man-made alterations, the length of the channels were
shortened by 68 miles, Agricultural activities zccounted for the greatest length of
channel altered followed in order by railread construciion, road construction, and
urban and indusirial development. Rslocated channels accounted for the greatest length
af charnel altered fol.owed in order by riprapping, diking, and channel clesrance.
Standing crops of game fish were seversl times more abundant in natural, msandering
channels than In altered channels.
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